Nicotine- and caffeine-mediated changes in gene expression patterns of MPTP-lesioned mouse striatum: Implications in neuroprotection mechanism.
Exposure to 1-methyl 4-phenyl 1,2,3,6-tetrahydropyridine (MPTP) induces dopaminergic neurodegeneration in the nigrostriatal pathway and nicotine and caffeine ameliorate neurodegenerative changes in MPTP-lesioned mouse model of Parkinson's disease (PD). The present study was undertaken to investigate the effect of nicotine and caffeine on the expression patterns of genes in the striatum of control and MPTP-treated mice to identify the differentially expressed transcripts and to assess their possible implications in neuroprotection. Mice were treated intraperitoneally with caffeine (20mg/kg) or nicotine (1mg/kg), daily, for the first 8 weeks followed by MPTP (20mg/kg) co-treatment for further 4 weeks along with respective controls. RNA was isolated from the striatum of control and treated mice; reverse transcribed separately into labeled cDNA and a mixture of equal quantities of labeled cDNA was hybridized with mouse 15k array. The expression levels of toll-interleukin-1 receptor domain-containing adaptor protein, nuclear protein-1, cathepsin B, interleukin-4 receptor, caspase 9, complement component-1, heat shock protein-1 and cytochrome c-oxidase-VIIc were validated by quantitative real-time polymerase chain reaction (qRT-PCR). MPTP differentially regulated the expression of many genes involved in apoptotic cell death, oxidative stress, cell cycle regulation, protein modification and mitochondrial dysfunction. The expression patterns of many of these transcripts were significantly restored in caffeine- and nicotine-treated mice. The results demonstrate the involvement of multiple molecular events in MPTP-induced toxicity and nicotine or caffeine-mediated neuroprotection.